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and the solar radiation as measured by actinometers. The 
building for the work in seismology will be entirely subter- 
ranean. The habitual purity of the sky, the entire absence of 
electric tramways, and of whatever may produce magnetic 
perturbations render this a favorable location. The observa- 
tory is in the neighborhood of the principal college of the 
Jesuits, namely, the college of higher studies, so that those 
who expect to be sent to the Observatory a t  Manila will re- 
ceive preparatory education in observatory work. Fortu- 
nately, this observatory is also in the belt of totality for the 
eclipse of 1905, and it is hoped that everything w-ill be in 
readiness for special work on that  occasion. 

In  1902 an important observatory for astronomy, geody- 
namics, and meteorology was established by the Society of 
Jesuits in Grenada, Spain, and its first annual volume of 
monthly bulletins for the year 1903 has been published. -4 
still older seismologic station is a part of the marine observa- 
tory located a t  San Fernando, near Cadiz, Spain, and repre- 
sents the high table-land of that region. A t  this station a 
Milne pendulum is established, whereas a t  the E ~ J ~ o  Observa- 
tory there is a t  present a microseismograph by Vicentini, ancl 
a horizontal pendulum by Grablovitz. 

I n  so far as observatories for seismology, earth currents, 
solar phenomena, magnetism, tides. or astronomy maintain 
also records and studies bearing upon meteorology, me must 
welcome their indefinite multiplication. As yet we have but 
a fragmentary knowledge of the earth’s atmosphere, and al- 
though i t  seems like accumulatiug an unmanageahle inass of 
details, yet eventually all will be coordinated properly. The 
present state of astronomy is the result of just such a similar 
accumulation of details; crude records that are two thousand 
years old have been combined with those that are two liun- 
drecl years old, and even with the most accurate work of the 
present day, in orcler to perfect our knowledge of the niore- 
ments of the heavenly bodies. Just  SO i t  will be in meteor- 
ology. The data as to storms. the pressures, temperatures, 
and winds that have been recorded during the past fifty years 
will be combined with the more complete data and weather 
maps of the whole world that  mill be available to our succes- 
sors, in order that they may understand more perfectly than 
we the movements that appear to us so irregular and accidental. 

A NEW MOUNTAIN OBSERVATORY. 

By the joint efforts of the Italian Alpenverien, the Duke of 
Abruzzi, the Minister of Agriculture for Italy, and Queen Mar- 
garhita, a geophysical observatory on the summit of RIonta 
Rosa, at an altitude of 1560 meters (14,961 feet), has a t  last 
been erected. It is the highest in Europe except that of Vallot 
on Mont Blanc, and higher than the station on Pikes Peak 
formerly occupied by the TT.’eat,lier Bureau. The regular ob- 
servational activity will begin in the summer of 1904. Young 
men expert in meteorological and physical laboratory work 
will be appointed as assistants. It will be occupied in the 
winter time as well as in the summer i f  the severity of the 
weather does not prevent. Both the observatory and the hut  
of refuge for mountaineers will be accessible, not only to 
Italian but to foreign students who wish to carry on geo- 
physical investigations therein. I n  fact, i t  was used for that 
purpose last summer. The meteorological observations are 
expected to be of especial importance in connection with 
the simultaneous international balloon ascensions. Italy now 
possesses three mountain observatories, namely. Monta Rosa, 
1560 meterH; B t n a ,  29-12 meters; Cimone, 2162 meters. 

KITE ASCENSIONS AT RAZAN. 
During the summer and autumn of 1893 a Richard meteoro- 

graph was sent up to considerable heights a t  the University 

of Kazan by Prof. V. A Uljanin, professor of physics and 
director of the meteorological observatory. The Hargrave 
kites were used, with surfaces of about two to three meters 
square. The meteorograph was carried either between two 
small kites or by one large kite. The first four ascensions 
gave the following general average temperature gradient per 
100 meters altitude: 

1903, July 18, 1 . 2 3 O  C., up  to 858 meters. 
1903, September 1, 0.88’ C., up to 635 meters. 
1903, September 5, 1.08’ C., up to 1270 meters. 
1903, October 1, 0.85’ C., up to 766 meters. 

POLARIZATION OF THE LIGHT OF THE SKY. 

The observation of the polarization of sky light is a matter 
that has interested meteorologists ever since the early work by 
Amgo, Babinet, and Brewster; i t  seemed to promise to give 
u s  some information with regard to the moisture, the clust, 
the mixture of warm ancl cold air, and even, according to the 
latest studies, the nature of the gases that are mechanically 
mixed together in the atmosphere. The latest contribution 
to this subject is published in the Meteorologische Zeitschrift 
for March, 1904, namely a series of observations on the polari- 
zation of sky light macle by Dr. C;. Sack in Lubeck. These are 
a continuation of the studies macle by Dr. Busch in 1886-1889, 
which latter were stimulated by the optical effects produced 
by the volcanic eruption of Krakotoa in 1883. The work of 
Dr. Sack began as soou as he heard of the eruptions of Mount 
Pelie, RIartinique, and Soufriere on St. Lucia, in the summer 
of 1902. He determined the neutral points of Babinet and 
Arago by means of a Savart polariscope. The observations 
extend from September. 1902, to the end of August, 1903, and 
the following general conclusious are announced by Dr. Sack: 

1. The distances of Babinet’s point from the sun and of 
drago’s from the antisun cliange in the same direction with 
the position of the A U ~  a t  the time of its rising and setting. 

2.  The general law announced by Dr. Busch (Meteorolo- 
gische Zeitschrift, December, lSSC;), can be expressed more 
generally as follows: 

The distance of the Babinet point from the sun  increahes until the 6uu 
is at a blight altitude above the horizon. when i t  has its ~uaxiinum value, 
and decreases as the sun departs from this position; the distance of the 
Arago point froin the antisolar point decreases until the sun attains a 
slight altitude below the horizon, when it has its minimum value, and 
increases as the sun departs from this position. 

3. The effect of the eruption of the West Indian volcanoes 
is recognized by an astonishing increase in the distance of the 
Babinet point from the sun and a decrease of the distance of 
the Arago point from the antisun. 

It will be remembered that in 1892 the Weather Bureau had 
an opportunity to employ one of our most distinguished 
American physicists, Prof. Carl Barus, now a t  Brown Univer- 
sity, upon various problems in meteorology, especially the 
method and process of condensation of aqueous vapor in the 
atmosphere. A preliminary notice of his work was published 
in a report of the Chief of Bureau, 1891-2, pi). 526-8. His first 
results were published in the Weather Bureau Bulletin, No. 12, 
r‘ Report on the Condensation of L4tmospheric Moisture,” by Carl 
Barus, Washington, 1895. The dates of the preface are May 
1, 1893, ancl April, 1895, and the report presents the results of 
much work done after the position occupied by Dr. Barus had 
been abolished by Secretary RIorton; he having been able to 
continue his work a t  his own expense, with some Considerable 
assistance from Prof. Alexander Graham Bell. Bulletin No. 12, 
presenting the results obtained up to 1895, has been followed 
by R series of equally interesting and important papers pub- 
lished either in the London, Edinburgh, and Dublin Philo- 
sophical Magazine, or in the Cont,ributions of the Smithuonian 
Institution. The latest results of this research, which is still 
being actively prosecuted, were communicated to the Ameri- 
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can Physical Society a t  its meeting on February 27, 1904. 
The following is quoted from Science, April 1, as a summary 
of that  paper, <' On the microphotography of fog particles and 
the photographic study of atmospheric nucleation." 

The author gave a description of his apparatus and methods, and illus- 
trated the results by a series of ten lantern slides and many positives 
showing the microphotogrsplis of fog particles. Most of these were 
strikingly dist.inut, the water globules ranging in size from about 0.OOW2 
centimeters to 0.0OB centimeters, according as fogs of different degrees o f  
fineness were precipitated. The most highly graded nuclei, as shown by 
the presence of fog particles of  d l  sizes, were obtained by a11 rsposure 
of dust free air to tlie S rays froin one to  ten niinutes, depending on tlie 
intensit.y of radiation. Much greater uniformity in the series of t.he 
nwlei is shomn in tlie cases of phcispliorus and orilinary air nuclei. 

The author described a number of curious phenoniena obsrrve11 with 
these water particles, among whioli their cuntinued motion when muglit 
on a film of liquid oil, siniult~anrously to ani1 fro between edges id the 
film, is most noteworthy. Particles moving in swarms in opposed tlirec- 
tions are often in tlie focus of t.he riiicroscope together, ancl thus lie very 
nearly in the same plnne. The author finally r e m a r h l  that, t.he corvnitl 
method had now been so far perfectrd that the iiucleation increiiient~ 
produced by a siugle gas flaiiie iii a luoderatelg large lecture ~ O O I U  could 
be detected in ahout ten minut,ea, even in t,lie air c.ullectecl from near the 
floor. This favorable quantit,ative result 111 then be supplenientecl 
qualitatively by tlie photographic methocl, w11 I will show the presence 
of exceptionally small or large particles, whuse ePiect vanishes froni the 
corona as they are relatively few in uuiilber. 

THE WINTER OF 1903-4 AT THOMPSON, WINDHAM 
COUNTY, CONN. 

It is well known that oiie of the longest temperature records 
in New England is that ke1)t I J ~  Miss Ellen D. Larnecl for over 
fifty years a t  Thotnpson, Windhaiii County, Conn. A short 
note froiu her da tes  that  t,he past miiiter has been the coldest 
within the last half ceutury. *. We have been less afiictecl 
with high winds and severe snowst,oriiis than in some sections, 
but had escelleiit sleighing froiii December 30 to March 3." 
Tlie following is tlie tem1)eratnre record: 

Drcriiiber, 1!10:3, inean. . . . . . . . . . . . . . . . . . . . . . . . .  23.4" 
.January, 1904, mean . . . . . . . . . . . . . . . . . . . . . . . . . .  17.!Jo 
February, 1DC14. mean . . . . . . . . . . . . . . . . . . . . . . . . .  1S.G" 

Mean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.0" 
During the years 1852-1904, the coldest Deceiiiber was in 

1872, mean t,eiuperature, 20.6' ; the coldest ?Tanuary was in 
1Y.57, mean, 10.S"; and the coldest February was in 1!)01: 
mean, 18.1". Although t,lie general average of the present 
winter is the lowest on record, yet the individual m o n t h  
have been exceeded. 

Other cold winters, according to Miss Larned's records, are 
as follows: 

1856-57, mean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 2 . P  
lS67-68, mean . . . . . . . .  21.40 . . . . . . . . . . . . . . . . . . . .  
1873-73, mean . . . . . . . . . . . . . . . . . .  

The warmest winter W ~ Z H  188!)-90, mean, 31.7". 
~~ ~ ~~~ ~~ ~- 

LOCAL STORM AT PORTLAND, OREG. 

RIr. E. A. Beals, District Forecaster a t  Portland, Oreg., 
describes a windstorm, or incipient tornado, which passed 
through t8he eastern portion of t,liat city on February 26. d 
low pressure area was central that uorniug off the northwest 
Washington coast. Therefore Portland was in the southeast 
quadrant of the cyclonic disturbance and about 400 miles 
from its c,enter. 

At 10:12 a. m., local time, a very black, low cloud was ob- 
served at  t,he stat,ioa, passing rapidly toward the enst-aorth- 
east.. The lmrometer rose suddenly .04 of an inch and t.hen 
fell rapidly to  the starting point. Wind and temperature, also, 
fluctuated rapidly, ~ i i d  heavy hail fell for about t,hree minutes. 

The greatmest destruction occurred about 4 miles from the 
station, in what is known as Barretts dcldition. where two  
houses were destroyed and others damaged. While the dis- 

tribution of the debris did not positively indicate gyratory 
winds, the force exerted appeared to be greater than is probable 
in a straight line blow. The houses destroyed were not verysub- 
stantially built. The trees prostrated varied in diameter from 
3 inches to 1 foot. They were all conifere with bushy tops. 
Those that were broken oE were small in size and where broken 
gave no indication of being subjected to a twisting force. The 
storm came from the west-southwest and moved toward the 
east-northeast. Tlie tops of the trees to the right of the center 
of the storm track pointed a trifle to the east of north, and 
those to the left of the center pointed a trifle to the west of 
north. 

Witnesses tlescribe the cloud as very black and close to the 
grouncl; some of them noticed a single fl:tsh of lightning, but 
only one observed any whirling motmion or funnel shape. They 
agree that the rain was very light before t,he storm, but quite 
heavy for about fifteen minutes after it had passed. Heavy 
hail began to fall just before the wind Htruck the buildings. 
It was oral  in shape and about the size of marldes. One 
person saw f w o  clouds, which approacliecl each other froin the 
northwest and southwest, and. aft,er meeting, seemed to  roll 
clown alniost to tlie ground am1 then move rapidly toward the 
northeast. 

The width of the path of clestruction was 200 feet and the 
length nearly ten miles. I n  the center of its path t,here were 
houses as well as trees that escaped injury, a i d  the people 
living in them did not notice that the storm was uncommonly 
severe. There were no lives lost, but  several people were 
slightly wounilecl. The daiiiage to property amounted to 
about $5000. 

BRIGHT METEOR OF SEPTEMBER 15, 1902. 
Mr. E. L. Mosely, of Sanclusky, Ohio, has made a special 

study of a remarkable meteor that pat"sed nortliwnril over east- 
ern Ohio about 5.43 a. m., September 15, 19o2, and was seen 
by observers in RIicliigan, Ontario, Indiana, Pennsylvania, New 
Torlr, ancl West Virginia. He desires as ninny additional rec- 
orcls as possible. Will not all who read this paragraph kiiiclly 
examine their old records, diaries and memoraiida, scrap books, 
and local newspapers, and sent1 Rlr. RIosely whatever they find 
bearing on this meteor? Tlie inere fact that it was seen or 
heard will be of value. Many times, when the sky is covered 
with cloucls, the observer merely hears a great noise, like an es- 
plosion, and knows not the origin of the noise. Sometimes it 
is attributed to an earthquake; a t  other tiines to the blowing 
up of a distant powder mill or steaiu boiler; so~uetiiues the 
wiiiclows rattle and i t  is spoken of as an eartliquake. What- 
ever happened on the morning of September 15, 1902, over a 
region between western North Carolina ancl upper Michigan 
ancl Ontario, should be examined with reference to its possible 
connection with this meteor. To very distant observers it may 
have seemed inerely like a bright shooting star. 

~- 

HYPOTHESES AS TO THE CAUSE OF THE AURORA 
BOREALIS. 

I n  the Bulletin of the French Society of Physics for 1903, 
pp. lS4-220, Mr. Charles Nordwanii, an eruployee of the Astro- 
iioinicnl Observatory a t  Nice, reprints R thesis lately presented 
by hiin to  the faculty of sciences a t  Paris. He develops argu- 
nients in faror of the hypothesis that the aurora, as observed 
on the earth, is the result of Hertzian waves that emanate from 
the sun, and that are registered regularly a t  the magnetic 
observatories, just as tlie ordinary electrical phenoiuena of the 
atmosphere are recorded a t  other observatories. He lins tried 
to prove logically that the sun seiids out such Hert,zian waves 
of greater intensity from the regions, and at  the epochs, of the 
greatest solar activity; that  is to say, from the regions of spots 
and faculw and a t  the moments of the niasima of solar spots. 
He finds that the form and orientation of the detailed struc- 


